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Background: Radiographers were at risk of x-ray radiation. Ministry 
of Heath of Indonesia made a regulation act no. 33 year 2007 to secure 
radiographers on ionizing radiations by using radiation protection equip-
ment (RPE).  Objective: This study identified the factors affecting com-
pliance towards RPE among radiographers and determined the correlation 
between influencing factors and compliance towards RPEs.  Methods: 
The study conducted a quantitative descriptive-correlational design in 
a cross sectional approach. A total of 103 radiographers answered the 
online self administered questionnaires from 9 government hospitals at 
Jakarta, Indonesia.  Results: It was identified that personal factors were 
the knowledge and motivations while the availability of RPEs and stan-
dard operating procedures were environmental factors. The knowledge 
(p=0.001, r=0.321) and motivations (p=0.018, r=0.232), and availability 
of RPE (p=0.138, r=0.146) and standard operating procedures (p=0.023, 
r=0.224) were factors affecting a compliance to RPEs. It was however 
determined that gender (p=0.251, r=0.113), and place of work (p=0.479, 
r=0.070) were not correlated to both personal and environmental factors. 
On the contrary, age (p=0.031, r=0.212), highest educational attainment 
(p=0.039, r=0.203), years of experience (p=0.001, r=0.336), and training 
(p=0.001, r=0.341) influenced both personal and environmental factors 
affecting compliance of radiographers towards RPEs.    Findings: It was 
found that Dr. Cipto Mangunkusumo (p=0.271), Persahabatan (p=0.133), 
Fatmawati (p=0.357), Otak Nasional (p=0.238), Pasar Rebo (p=0.356), 
Tarakan (0.255), and Koja (p=0.199) hospitals were not probable to com-
ply towards RPEs. Only Infeksi Sulianti Suroso (p=0.21), and Budhi Asih 
(p=0.0002) hospitals were most probable to comply towards RPEs. 
Keywords:
Compliance
Cross-sectional
Healthcare
Radiographers
Radiation protection equipment 
　
*Corresponding Author:
Regidor III Dioso,
Lincoln University College, Malaysia;
Email: duke@lincoln.edu.my   
1. Introduction
1.1 Background
Globally, radiographers should have protection from radiation exposure before, during, and after any radiographic examinations [1]. Working with 
radiation can cause tissue damages or genetic abnormal-
ities - the stochastic effects [2]. However, each radiation 
contains certain risks, so only unnecessary exposures 
should be avoided and should be kept as low as possible 
[1,2]. Radiation protection (RP) is a fundamental radiation 
safety practice that remains important when performing 
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radiography, not only among radiographers but also from 
patients to minimize the risk of stochastic effects [2]. 
Many hospitals worldwide uses RPEs as an early pro-
tective measure against radiation hazards [3]030; (2=8.683. The 
use of RPE in Ohio Department of Health has extensively 
been advocated during radiological procedures, because 
the absorbed radiation dose can be reduced as much as 
99.4% following to use of (1 mm) lead shield [4]. In Adam 
Malik Hospital, Medan there are 81.8% of radiographer’s 
who are non-compliant to the use of RPEs, and 13.6% of 
radiographers’ dose to radiation exposure are above the 
average [5].  
In Indonesia,  in four hospitals in Semarang showed a 
result of 96.8% of radiographers with non-compliance to 
RPE [6]. mentioned that in some hospital in Pekan Baru 
from 2008 to 2011 had 10.3% of radiographers whose 
leukocyte levels are abnormal because of non-compliance 
towards RPE [2]. 
The Ministry of Health (MOH) of Indonesian  made a 
regulation act no. 33 year 2007 about the safety and se-
curity of radioactive sources and ionizing radiations that 
aims to ensure the safety and protection among workers, 
and patients [7]. To promote the level of RP, the radiology 
department should utilize some equipment such as lead 
aprons, glasses, gloves, gonad shields, thyroid shields, and 
radiation area signs also called radiation protection equip-
ment (RPEs)[8-10]. 
1.2 Problem Statement
In Indonesia compliance towards the use of RPEs was 
also a problem especially among radiographers [11].  Al-
though the hospitals in Indonesia have been providing 
RPEs, enforcing approved regulations for radiographers to 
use is not emphasized [9]. 
Poor compliance with safety practices and using RPEs 
among radiographers will lead to stochastic effects [10]. 
There is a correlation between knowledge, attitude, be-
havior, training, and counseling towards the use of RPE [12] 
and that is why compliance levels on using RPEs should 
be reiterated [13,14]. In addition, radiographers need to be 
aware on their roles in ensuring total compliance towards 
RPEs in their institutions [15]. Lack of compliance are the 
factor of age, education, training, motivation and duration 
of work, hence the need for a cross sectional study [16]003.
1.3 Significant of Study
The findings of this study will give the positive effect to 
the Indonesian society of radiographers as new knowl-
edge in identifying and determining RPE compliance. The 
greater will the demand be for radiographers as the safety 
on RPE compliance is achieved [17]. In addition, the appli-
cation of the principles of RP will also be significant to 
the training institutions, as it paves new ways in changing 
the radiographers’ safety culture [18].
1.4 Objectives 
Specifically, it is hoped to:
(1) Identify factors affecting compliance of radiogra-
phers towards RPEs.
(2) Determine the correlation between influencing fac-
tors and compliance towards RPEs.
1.5 Operational Definition
The demographic data are the gender, age, education, 
workplace, year of experience, training among RP offi-
cers as influencing variables affecting the factors such as 
knowledge, motivations, availability of RPEs, and stan-
dard operating procedures are all operationally defined on 
table 1. 
Table 1. Operational Definition
Variables Definition Criteria
Compliance The adherence on the use of RPEs
1. High
(If Score total≥ medi-
an)
2. Low
(if score total<mean)
Gender Male or female 1. Male2. Female
Age Births in years 1.<40 years old
2.≥40 years old
Education Formal highest education received
1. <Bachelor
2. ≥Bachelor
Place of Work
Place where radiographers 
do radiographic examina-
tions
1.Centres Hospitals
2.District Hospitals
Year of experience Number of years em-ployed as radiographer
1.<10 years
2.≥10 years
Training The availability of training in radiography
1. No
2. Yes
Knowledge
Personal factor of the 
radiographers as how they 
know much about / on 
compliance towards RPEs
1. High
(If Score total≥ mean)
2. Low
(if score total<mean)
Motivations
Personal factor of ra-
diographers addressing 
attitudes to be willing to 
use RPEs while working
1. Positive
(if score total ≥ mean)
2. Negative
(if score total<mean)
Availability of RP 
Equipment
Environmental factor on 
the availability of RPEs in 
radiology unit
1. Complete
(If Score total≥ mean)
2. Not Complete
(if score total<mean)
Standard Operating 
Procedures
Environmental factor on 
the procedures addressing 
practice of radiographers 
to use the RPEs
1. Available
(If Score total≥ mean)
2. Not Available
(if score total<mean)
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2. Methods
2.1 Research Design
A descriptive-co relational quantitative cross-sectional 
design was used. This is the most appropriate design for 
analyzing the relationship between the dependent and in-
dependent variables in a specific point in time[19].
2.2 Research Location
The study was conducted at 9 government hospitals in Ja-
karta, from 5 Centre Hospitals such as (1) Dr. Cipto Man-
gunkusumo, (2) Persahabatan, (3) Fatmawati, (4) Sulianti 
Suroso, (5) Otak Nasional, and from 4 district hospitals 
such as (6) Pasar Rebo, (7) Budhi Asih, (8) Tarakan, and 
(9) Koja.
2.3 Population and Sampling Technique
A total of 152 radiographers at Jakarta were selected 
working with government hospitals. Of the 152, only 103 
responded. The inclusion and exclusion criteria using a 
snowball sampling technique were as follows. 
2.4 Inclusions and Exclusions
The inclusion criteria in selecting respondents are: (1) 
radiographers at least a diploma graduate and (2) working 
period of at least 2 years. The exclusions criteria are (1) 
radiographers who do not use x-ray machines, magnetic 
resonance imaging, ultrasound, and nuclear radiotherapy, 
and (2) practicing radiographers who were newly em-
ployed in less than 6 months. 
However, in order to mathematically determine the 
overall sample size from the 9 hospitals, we used the for-
mula found on box 1 [20]. 
Box 1. Formula for determining the overall sample size
n =
1 ( )+ N d
N
2
Description:
n : number of samples
N : Number of Populations
d : level of error 5% (0.05)
n =103 radiographers
2.5 Sample Size 
The distribution of the respondents can be seen in table 2 
using the inclusion and exclusion criteria.  
Table 2. Respondents
No Name of hospitals Population Respondents
1 Dr. Cipto Mangunkusumo 36 25
2 RSUP Persahabatan 25 14
3 RSUP Fatmawati 11 8
4 RSUP Infeksi Sulianti Suro-so 8 6
5 RSUP Otak Nasional 17 11
6 RSUD Pasar Rebo 11 7
7 RSUD Budhi Asih 14 10
8 RSUD Tarakan 12 9
9 RSUD Koja 18 13
Total 152 103 radiographers
2.6 The Questionnaire 
We used an online questionnaire. The careful design of 
the questions is critical and can eliminate bias when it is 
delivered online. The questionnaire was distributed to 9 
government hospitals in Jakarta to be answered by the 
n103 radiographers (table 2). 
The first part asked of the demographic profile of the 
respondents such as their gender, age, education, work-
place, year experience, and training on RPs. Respondents 
must answer a 4-point scale with 10 questions about their 
knowledge on RPs in the second part. The third part cov-
ered 10 questions regarding the motivations of the respon-
dents on RPEs. The fourth part was 10 questions about 
availability of RPEs. The last part was a 10 question about 
the standard operating procedures on RPEs. 
Questions on compliance towards RPEs among radiog-
raphers were generated and reconstructed from Hubun-
gan Antara Pengetahuan Tentang Resiko Potensi Bahaya 
Radiasi Dan Kepatuhan Penggunaan Alat Pelindung Diri 
Pada Pekerja Radiasi Di Bagian Radiologi [21], Tingkat 
Kepatuhan Mahasiswa Profesi Dalam Proteksi Diri Terh-
adap Paparan Radiasi Di Bagian Radiologi Dental Rumah 
Sakit Gigi Dan Mulut Pendidikan Universitas Hasannudin 
[1], Factors Related To Radiation Safety Practices In Cal-
ifornia [14], Analisis Faktor Yang Berhubungan Dengan 
kepatuhan Menggunkan Alat Proteksi Diri [22] as a refer-
ence to the current study. 
2.7 Data Analysis
In this study the SPSS version 21 was used to analyze 
data. Descriptive statistics of frequencies and percentages 
were displayed. In the analysis of variables, chi square 
was also used. Coding for questions was done, taking 
careful consideration into achieving inter-coder reliability 
and resulting in a standardized coding. A small scale pilot 
DOI: https://doi.org/10.30564/jhp.v1i2.1505
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study was used before a full scale research was done to 
validate the reliability of the generated and reconstructed 
online self administered questionnaire. 
2.7.1 Pilot Study 
A pilot study was conducted from 10% of the formulated 
sample size. The respondents from the pilot study were no 
longer used in the full scale research. The inclusion and 
exclusion criteria were also implied upon selecting pilot 
respondents. The results from the pilot study enabled the 
researcher to detect areas requiring further improvement, 
and to further detect areas of clarity and precision to 
achieve the objectives set. 
2.7.2 Validity
To test whether the instrument used is valid, we calculated 
the correlation coefficient alpha between each value on 
the question number with their total value. Furthermore, 
we tested the significance of the questionnaire compar-
ing it with the r table. When t count > t table or r count > 
r-table, then the questions were valid [23]. The formula is 
found below: 
Information:
r = Product Moment Correlation
X = Score Statement
Y = Total Score entire statement
XY = Score statement multiplied by the total score
N = Number of respondents pretest
Criterion validity of a question can be determined if:
a. r count> r table, then the questions on the question-
naire was valid.
b. count r <r table, then the questions on the question-
naire was not valid.
2.7.3 Reliability
Reliability is an index indicating the extent to which a 
measuring instrument can be trusted. This means showing 
how far these measurements are consistent when measure-
ments are made twice using the same measuring instru-
ment. 
The use of Cronbach’s alpha formula below will test 
the reliability of the questionnaire if it has a value above 
0.7 [24]. 
Information :
r11 = reliability was sought
Σσ12 = total variance score for each item
σt2 = total variance
This was interpreted [25] in the following: 0.00 to 0.20 
less reliable, having value 0.21 to 0.40 rather reliable, the 
value 0.41 to 0.70 quite reliable, while the value 0.71 to 
0.90 reliable, and finally the value 0.91 to 1.00 is very re-
liable.
2.7.4 Univariate Analysis
The results of this analysis are presented in tables. The 
univariate analysis was distributed using frequencies, 
probabilities, mean, standard deviations, and percentages 
of each of the variables [19].
2.7.5 Bivariate Analysis
Pearson correlation was used for determining the strength 
of the relationship between influencing factors and com-
pliance [23]. Here are the guidelines to provide interpreta-
tion and analysis for the correlation coefficient [25,26]:
(1) None or weak if the correlation coefficient is less 
than 0.10
(2) Low if the correlation coefficient value is between 
0.10-0.29
(3) Moderate if the correlation coefficient value is be-
tween 0.30-0.49
(4) Strong if the correlation coefficient value is be-
tween 0.50-0.69
(5) Very Strong if the correlation coefficient value is 
between 0.70-0.89
The correlation coefficient (r) and significant value (p) 
will be calculated. To perform correlation test, we obey 
the 5 criteria [25]:  
(1) Data must be in paired 
(2) Quantitative data 
(3) Normal distributed data 
(4) Two variables data must be linear 
(5) Two variables data must be homoscedastic. 
That is why normality, linearity, and homoscedasticity 
tests were done before inferential analysis. Shapiro-Wilk 
test was also done to prove that the data is within 
p<0.05. However, Shapiro-Wilk test sometimes maybe 
over-sensitive until false positively interpreting the data 
that is not normal in distribution. Therefore, two more 
additional statistical test: skewness & kurtosis was used 
to double confirm the results of the Shapiro-Wilk test 
between -1.96 until 1.96 [25]. Table 3 summarizes the data 
analysis. 
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Table 3. Data Analysis
Research objectives Questionnaire Analysis
1. Identify factors 
affecting compliance of 
radiographers towards 
RPEs.
A. Personal factors ques-
tions with  scale 4
1.Knowledge:1.very irrele-
vant,2.irrelevant,3.relevant, 
4.very relevant
2.Motivation:
1. Influenced by col-
leagues, 2.not reprimanded 
by supervisor, 3.follow the 
rules, 4.to be safe.
B. Environmental factors 
questions with scale 4
1. Availability equipment: 
1.very unfeasible, 2. Un-
feasible, 3.feasible, 4.very 
feasible.
2.Standard Operating 
Procedure: 1.strongly dis-
agree,2.disagree,3.agree,4.
strongly agree
Univariate Analy-
sis:
Frequencies and 
Percentile ranking
2. Determine the 
correlation between 
influencing factors and 
compliance towards 
RPEs.
Demographic Factors:
1.Geneder::
Male/Female
2.Age
≥40 yo/<40yo
3.Education:
≥Bachelor/<Bachelor
4.Workplace:
Centre Hospitals/District 
Hospitals
5.Year experience
≥10/<10
6.Training:
Yes/No
A. Personal factors:
1.Knowledge
High/Low
2.Motives:
Positive/Negative
B. Environmental factors:
1.Availibiality RPE
Complete/Not Complete
2.Attitude regard SOP:
Good/Not Good
1.Chi square test, 
significant if P 
value <α 0.05,and
2.Pearson correla-
tion for determin-
ing the strength 
of the relationship 
between indepen-
dent & dependent 
variables
i. None or weak 
if the correlation 
coefficient is less 
than 0.10
ii. Low if the cor-
relation coefficient 
value is between 
0.10-0.29
iii. Moderate if 
the correlation 
coefficient value is 
between 0.30-0.49
iv. Strong if 
the correlation 
coefficient value 
is between 0.50 or 
-0.69
iv. Very Strong 
if the correlation 
coefficient value 
is between 0.70 or 
-0.89
2.8 Ethics
After researchers acquired permission from the chief ra-
diographers from the 9 hospitals, ethical permission was 
also acquired from the Ministry of Health, Indonesia for 
use of their government hospitals. Permission was also 
given by Lincoln University College, Malaysia for aca-
demic purposes. Respondents were given the freedom to 
decide whether or not to participate in voluntary research. 
The researchers gave an explanation to the respondents 
about the purposes and the benefits. The consent was 
online and explained to the surveyed radiographers who 
met the inclusion criteria. The consent incorporates the 
research title as well as the benefits so that the respon-
dent understands the purpose and aims of the research. 
Researchers did not include the respondent’s name on the 
data collection sheet, but only given certain code in order 
to keep the identity of the respondents confidential. The 
respondents’ email addresses from the online survey were 
also kept confidential. 
3. Results
3.1 Identify Factors Affecting Compliance of Ra-
diographers towards RPE
It was however identified that knowledge (p=0.001, 
r=0.321) and motivations (p=0.018, r=0.232), and avail-
ability of RPEs (p=0.138, r=0.146) and standard operating 
procedures (p=0.023, r=0.224) were factors affecting a 
compliance to RPEs. 
The personal factors are the knowledge and motiva-
tions. The availability of RPEs and standard operating 
procedures are environmental factors.
3.2 Determine the Correlation between Influenc-
ing Factors and Compliance towards RPE
The demography as influencing factors are gender, age, 
highest educational attainment, place of work, years of 
experience, and training found on Table 4.
It was determined that gender (p=0.251, r=0.113), and 
place of work (p=0.479, r=0.070) were not correlated 
to both personal and environmental factors. On the con-
trary, age (p=0.031, r=0.212), highest educational attain-
ment (p=0.039, r=0.203), years of experience (p=0.001, 
r=0.336), and training (p=0.001, r=0.341) influenced both 
personal and environmental factors affecting compliance 
of radiographers towards RPEs.  
It is however interesting to determine that there is no 
significant correlation between knowledge as a personal 
factor and availability of RPEs as an environmental factor 
(p=0.138; r=0.146). On the other hand, a weak correlation 
was determined between standard operating procedure 
as an environmental factor and motives as a personal 
factor affecting compliance towards RPEs (p=0.023 and 
r=0.224); and between motives as a personal factor and 
availability of RPEs as an environmental factor (0.018 and 
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r=0.232).  On the contrary, a strong correlation was de-
termined between it was determined between knowledge 
as a personal factor and standard operating procedures as 
an environmental factor (p=0.001 and r=0.321) towards 
compliance to RPEs.
3.3 Findings 
Of the 10 hospitals, compliance towards RPE was not 
probable among 8 hospitals found on table 5. Only 2 hos-
pitals have more probability to comply.   
Table 5.  Compliance towards RPE per hospitals
(N) mean Standard deviation p
Dr. Cipto Mangunkusumo 25 1.28 0.458 0.271
RSUP Persahabatan 14 1.57 0.514 0.133
RSUP Fatmawati 8 1.13 0.354 0.357
RSUP Infeksi Sulianti Suro-
so 6 1.83 0.408 0.021
RSUP Otak Nasional 11 1.36 0.505 0.238
RSUD Pasar Rebo 7 1.14 0.378 0.356
RSUD Budhi Asih 10 1.90 0.316 0.002
RSUD Tarakan 9 1.33 0.500 0.255
RSUD Koja 13 1.42 0.496 0.199
Table 4.  Compliance on RPE
No Influencing factors PValue
OR
(95%CI)Compliance
Non
Compliance N %
r
time
n % n %
1. Gender
Male 28 520.8% 25 470.2% 53 100
0.251
0.630
0.286-
1.388
Female 32 640.0% 18 360.0% 50 100 -0.133
Total 60 580.3% 43 410.7% 103 100
2. Age
≥40 23 74.2 8 25.8 31 100
0.031
2.720
1.075-
6.878
<40 37 51.4 35 48.6 72 100 0.212
Total 60 58.3 43 41.7 103 100
3. Education
≥ Bachelor 11 84.6 2 15.4 13 100
0.039
4.602
0.964-
21.960
< Bachelor 49 54.4 41 45.6 90 100 0.203
Total 60 58.3 43 41.7 103 100
4. Workplace
Centre Hospitals 39 60.9 25 39.1 64 100
0.479
1.337
0.598-
2.992
District Hospitals 21 53.8 18 46.2 39 100 0.070
Total 60 58.3 43 41.7 103 100
5. Experience
≥10 years 31 79.5 8 20.5 39 100
0.001
4.677
1.864-
11.735
< 10 years 29 45.3 35 54.7 64 100 0.336
Total 60 58.3 43 41.7 103 100
6. Training
Yes 26 83.9 5 16.1 31 100
0.001
5.812
2.007-
16.826
No 34 47.2 38 52.8 72 100 0.341
Total 60 58.3 43 41.7 103 100
7. Knowledge
High 43 71.7 17 28.3 60 100
0.001
3.869
1.687-
8.872
Low 17 39.5 26 60.5 43 100 0.321
Total 60 58.3 43 41.7 103 100
8. Motives
Positive 43 67.2 21 32.8 64 100
0.018
2.650
1.167-
6.018
Negative 17 43.6 22 56.4 39 100 0.232
Total 60 58.3 43 41.7 103 100
9. Availability of RPE
Complete 34 65.4 18 34.6 52 100
0.138
1.816
0.822-
4.011
Not Complete 26 51.0 25 49.0 51 100 0.146
Total 60 58.3 43 41.7 103 100
10. Standard operating procedure
Good 40 67.8 20 32.2 59 100
0.023
2.526
1.128-
5.695
Not Good 20 45.5 24 54.5 44 100 0.224
Total 60 58.3 43 41.7 103 100
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Dr. Cipto Mangunkusumo (p=0.271), Persahabatan 
(p=0.133), Fatmawati (p=0.357), Otak Nasional (p=0.238), 
Pasar Rebo (p=0.356), Tarakan (0.255), and Koja (p=0.199) 
hospitals were not probable to comply towards RPE. 
Infeksi Sulianti Suroso (p=0.21), and Budhi Asih 
(p=0.0002) hospitals were most probable to comply to-
wards RPE. 
4. Discussion
4.1 Strengths, Weaknesses, and Limitations 
The strength of this study is its design. A combination of 
a descriptive-correlation is strong since it does not only 
describe the findings of the variables but assumes relation-
ship.  In that way, the result may be used in the real set-
tings.  Lastly, the strength of this design is the use of the 
online survey questionnaire.  This is less stressful where 
time and financial constraints are factors to be consid-
ered[25] such as printing of the questionnaires.  In addition, 
survey is less complex to modify, adapt, or adopt.  
The weakness of this study is the vast number of con-
founding variables – the age, gender, years experience, 
educational attainment, training and the work place of the 
respondents influencing the identified factors affecting 
compliance towards RPEs.  That is why this study could 
not be generalized and should be taken with caution if it 
were to be used as reference because the culture is only 
limited in a given point in time.  Finally, a quantitative 
survey design is also a weakness if the respondents are not 
sincere and truthful of answering the questions. To assume 
maturity of the behavior and relationship of the quantified 
results, the survey questions are further discussed. 
4.2 Discussion of Demographic Influencing Fac-
tors
4.2.1 Gender 
The differences in values and traits by gender usually affect 
decision-making[27]. Men will compete for success and are 
more likely to ignore the existing rules because they per-
ceive achievement as a competition, while women focus 
more on performing tasks well in line with the prevailing 
rules and maintaining harmonious working relationships 
[6,28]. There were more male respondents from hospitals who 
were low in compliance as compared with the females. 
On the contrary, the gender concept, in terms of knowl-
edge, experience, and behavior towards compliance, both 
men and women have the same potential in accordance 
with the efforts undertaken [28]. That is why age was also 
used in addition to gender to determine correlation to-
wards compliance. 
4.2.2 Age 
Increasing age is more able to show the maturity and 
capability of rational thinking, and ability to control the 
emotions [29]. Also, adults are the more tolerant in views 
and behaviors that is different from intellectual and psy-
chological maturity [30]. A person will experience a decline 
in mental function as they grow older, so the ability to ab-
sorb knowledge and understand important implications of 
policies also decreases [31]. Hospitals that have low com-
pliance have respondents who are ≥40 years old. 
This statement is different with who mentioned that 
the level of work performance improves with increasing 
age[32]. That is also why some hospitals that have low 
compliance have respondents who are ≤40 years old.  
This is why in addition to age and gender, it is also in-
teresting to correlate compliance with highest educational 
attainment.  
4.2.3 Education 
 Education determines the extent of a person’s knowledge 
as being able to find their own problem-solving in the 
workplace and someone with low education is very dif-
ficult to accept the concept of change[30]. Education  is a 
development in which staff gains knowledge and skills for 
positive purposes which is essential for its performance 
in terms of cognitive, psychomotor, and attitude[33]. The 
educational background affects the application of patient 
safety[34]. This is why hospitals who has low compliance 
have respondents with <bachelor’s degree. 
On the contrary stated that there is no significant re-
lationship between education and compliance to patient 
safety[6]. That is why hospitals that have low compliance 
also have respondents who have ≥bachelor’s degree. 
This is why it is interesting to add the workplace envi-
ronment as a significant factor affecting compliance in ad-
dition to age, gender, and highest educational attainment.  
4.2.4 Workplace 
The work place that is everything that surrounds the 
workers that can affect in carrying out tasks embedded[35]. 
if the employee enjoys the workplace environment the ac-
tivities are used effectively and performance is also high 
[36]. The workplace environment includes working rela-
tionships formed between fellow employees and working 
relationships between subordinates and superiors in which 
employees enjoy[14]. 
This is quite inconclusive to determine why hospitals 
had low compliance. That is why years of work experi-
ence is also included in the demographic analysis. 
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4.2.5 Years of work experience 
The work experience is already known a factor of a work-
place environment that can influence the person to behave 
because it an employee can recognize patterns that tends 
to recur, also added that the experience factor can influ-
ence the person to comply with policies and regulations 
of the organization [37]. That is why hospitals with lower 
compliance have respondents working <10 years.
On the contrary, the longer the work period is, will 
make the workers more complacent with the compliance 
to work conditions. If worker is familiar with the work-
place and the dangers of work, the compliance is lower 
[30]. That is also why hospitals with low compliance have 
respondents working ≥10 years. 
That is why it is noteworthy to include trainings and 
continuous professional developments which the respon-
dents have achieved affecting compliance, in addition to 
age, gender, highest educational attainment, workplace, 
and years of experience. 
4.2.6 Training
The continuous trainings can form a safe behavior [38]. 
The training is conducted when workers do not know how 
to work safely [37].  Giving training can benefit the workers 
to increase the likelihood to improve their compliance[6]. 
Most of the respondents from the hospitals have not ac-
quired continuous trainings which affected their compli-
ance to policies.    
4.3 Discussion of Personal Factors
4.3.1 Knowledge 
Knowledge is a factor in the person as a component that 
will influence compliance[37]. Inadequate knowledge about 
the risks and dangers and accidents would allow workers 
to be indifferent and may act unsafe or detrimental to the 
safety of themselves[39]. 
Increased knowledge does not always lead to changes 
in behavior. Knowledge is something that needs to be 
a strong factor so that one acts with critical thinking[38]. 
Knowledge from the personal side comes from cognitive 
conscience[37]. Knowledge of radiographers regarding 
optimal techniques, radiation dose, RP measures are im-
portant for reducing radiation exposure[40]. The 9 hospitals 
in this study that has respondents with lesser training have 
lesser knowledge leading to a low compliance. 
4.3.2 Motivations 
A person’s motivations addresses attitudes[37]. The indi-
vidual’s motivation does not lie in a series of movers, but 
rather focuses on the hierarchy, a particular "higher" need 
to expand the "lower" and unsatisfied needs[41].  Motiva-
tions on execution of  performances will require the fight-
ing spirit to be high[42]. Performance comes from higher 
motives[37].There are two ways to improve work motives: 
1) Being hard, by forcing worker to work hard or by giv-
ing rewards. 2) Provide meaningful goals[43]. 
The 9 hospitals in this study that has respondents with 
negative motivations have low compliance. 
4.4 Discussion of Environmental Factors
4.4.1 Availability of RPE 
Availability of resources is a factor in the environmental 
components that influence compliance [37].  
On the contrary, said that there is no effect between the 
availability of RPE with compliance [6]. The most of diag-
nostic equipments in government hospital were obsolete, 
majority the compliance strictly is on the use of thermolu-
miniscent dosimetry (TLD) as monitoring equipment [15].
The availability of RPE in this case is one form, where 
some workers may refuse to use RPE because it causes 
discomfort and adds the burden of stress on the body[44]. 
That is why more respondents were not probable to com-
ply. 
4.4.2 Standard Operating Procedures  
The standard operating procedure addresses the practice 
[45]. The standard operating procedures are written doc-
uments of standards, norms, and policies for expected 
practice. Standard operating procedures is a factors in an 
environment that influences compliance [37]. The company 
must have clear standard operating procedures about the 
implementation of occupational safety [46]. Respondents 
who did not comply were mostly affected by unclear stan-
dard operating procedures.  
5. Recommendations
Moreover, the impact of radiation is often long-term, so it 
is easily overlooked. Therefore the recommendations are:
(1) Hospitals’ management should view safety as an 
integral part of a strategy for controlling radiation risk, 
forming a safety [18]. Considering the demographic, per-
sonal, and environmental influencing factors will be help-
ful in including with the strategic management towards 
RPE compliance. 
(2) The MOH in Indonesia should not only provide 
RPEs on their government-owned hospitals, but should 
also enhance radiographers’ compliance by giving in-
centives and rewards [9]. The MOH of Indonesia should 
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conduct an evaluation on each radiographer from their 
hospitals to ascertain whether each of their radiological 
examinations is in compliance with the standard operating 
procedures. 
(3) Refresher courses, continuous educational pro-
grams, and trainings to radiographers should be projects at 
large [47]. The most basic stage is to raise the awareness of 
radiographers on compliance towards RPE by establish-
ing knowledge on safety culture. The management of the 
district hospitals should increase the completeness of the 
RPE facility and require its use by increasing the trainings 
of the use of such RP equipment so that radiographers 
comply. 
References
[1] Moehadi AST. Tingkat Kepatuhan Mahasiswa Profe-
si dalam Proteksi Diri terhadap Paparan Radiasi (di 
bagian Radiologi Dental Rumah Sakit Gigi dan Mu-
lut Pendidikan Universitas Hasanuddin) SKRIPSI, 
2015.
 Http://RepositoryUnhasAcId/Handle/123456789/14235 
[2] Mayerni, Ahmad A, Abidin Z. Dampak Radiasi Terh-
adap Kesehatan Pekerja Radiasi Di Rsud Arifin Ach-
mad, Rs Santa Maria Dan Rs Awal Bros Pekanbaru. J 
Ilmu Lingkung, 2013, 7: 114–27.
[3] Faniah AM. Faktor-Faktor Yang Berhubungan Den-
gan Kepatuhan Penggunaan Apd Earplug Dan Sa-
rung Tangan Pada Pekerja Unit Perbaikan DI PT. Kai 
Daop VI Yogyakarta Dipo Solo Balapan. 
 Http://EprintsUmsAcId 2016 
[4] Karami V, Zabihzadeh M, Gilavand A. Survey of 
the use of X-ray beam collimator and shielding tools 
during infant chest radiography. Int J. 2016.
[5] Wirjosentono B. Kepatuhan Radiofrafer Pada Pelak-
sanaan Peraturan Keselamatan Dan Kesehatan Kerja 
Unit Radiologi Dan Pengaruhnya Terhadap Ganggu-
an, 2008.
[6] Hendra Y, Utomo M, Salawati T. Beberapa Faktor 
Yang Berhubungan Dengan Praktik Pemakaian Alat 
Pelindung Diri (APD) Pada Radiografer DI INSTA-
LASI Radiologi 4 Rumah Sakit DI Kota Semarang. J 
Kesehat Masy Indones 2017;7.
[7] Rahmawati N, Martiana T. Analisis Safe Behacior 
Dengan Pendekatan Behavior-Based Safety Pada 
Radiografer DI Rumah Sakit Dr. Soetomo Surabaya, 
2014.
[8] Rostamzadeh A, Farzizadeh M, Fatehi D. Evaluation 
of the Level of Protection in Radiology Departments 
of Kermanshah, Iran, 2015, 12: 200–8.
 https://doi.org/10.22038/ijmp.2015.6221 
[9] Yusri H, Situmorang J. Sikap Terhadap Keselama 
Tan Dari Pekerja Radiasi Rumahsakit Dan Industri 
Indonesia. Bul Keselam Statut 2000, 1: 8–14.
[10] Magbojos CR, Flores N, Manalo JC, Hernandez EG. 
Quality assurance practices among radiologic and 
x-ray technologists at Oriental Mindoro, Philippines. 
THE STETH, 2011, 5.
[11] Khoiri M. Upaya Peningkatan Budaya Keselamatan 
Pekerja Radiasi Rumah Sakit di Indonesia. Semin 
Nas VI SDM Teknol Nukl, 2010.
[12] Hakim L. Penggunaan Alat Pelindung Diri (APD) 
Oleh Pekerja Radiasi Pada Instalasi Radiologi Ru-
mah Sakit Di Wilayah Kota Palembang Tahun 2004, 
2004.
[13] Andersson B, Fridlund B, Elgán C. Radiographers’ 
areas of professional competence related to good 
nursing care. J Caring, 2008.
[14] Reagan JT, Slechta AM. Factors related to radiation 
safety practices in California. Radiol Technol. 2010, 
81: 538–47.
[15] Adejumo S, Irurhe N, Olowoyeye O. Evaluation of 
compliance to radiation safety standard amongst ra-
diographers in radiodiagnostic centers in South West, 
Nigeria. World J Med 2012.
[16] Kasim Y, Mulyadi N, Kallo V. Hubungan Motivasi 
& amp; Supervisi Dengan Kepatuhan Perawat Da-
lam Penggunaan Alat Pelindung Diri (Apd) Pada 
Penanganan Pasiem Gangguan Muskuloskeletal DI 
Igd Rsup Prof DR. R. D. Kandou Manado. J Keper-
awatan, 2017, 5.
[17] Bapeten. Peraturan Pemerintah Nomor 33 Tahun 
2007 tentang Keselamatan Radiasi Pengion dan Kea-
manan Sumber Radioaktif - JDIH-BAPETEN. Pera-
tur Pemerintah, 2007, 40. 
 https://jdih.bapeten.go.id/index.php/site/dokview/
id/21  (accessed October 10, 2017).
[18] Bapeten. Peraturan Kepala Badan Pengawas Tenaga 
Nuklir Nomor 4 Tahun 2013 tentang Proteksi dan 
Keselamatan Radiasi Dalam Pemanfaatan Tenaga 
Nuklir - Jdih-Bapeten. Perka Bapeten, 2013, 3. 
 https://jdih.bapeten.go.id/index.php/site/dokview/
id/322  (accessed October 10, 2017).
[19] Notoatmodjo S. Metodologi Penelitian Kesehatan 
Jakarta: Rineka Cipta..(2007). Promosi Kesehat Teor 
Dan Ilmu Perilaku Jakarta, 2002.
[20] Nursalam P. Pendekatan praktis metodologi riset 
keperawatan. Jakarta CV Sagung Setyo, 2001.
[21] Dwiastuti T. Hubungan Antara Pengetahuan Tentang 
Risiko Potensi Bahaya Radiasi Dan Kepatuhaneng-
gunan  Alat Pelindung Diri Padapekerja RadiasiDI 
Bagian Radiologi Rs Umum Tangerang. Univeritas 
Esa Unggul, 2013, 0.
[22] Putri K, AW Y. Analisis Faktor Yang Berhubungan 
DOI: https://doi.org/10.30564/jhp.v1i2.1505
17
Journal of Human Physiology | Volume 01 | Issue 02 | December 2019
Distributed under creative commons license 4.0
Dengan Kepatuhan Menggunakan Alat Pelindung 
Diri. J [Serial Online] Http//Journal Unair Ac, 2014.
[23] Sugiyono. Metode Penelitian Administratif 2013. 
 http://zeilaputri.blogspot.co.id/2015/06/perspek-
tif-metode-penelitian.html (accessed January 3, 
2018).
[24] Ghozali I. Aplikasi analisis multivariate dengan pro-
gram SPSS. Badan Penerbit Universitas Diponegoro, 
2006.
[25] Kim SY, Park JE, Lee YJ, Seo H-J, Sheen S-S, Hahn 
S, et al. Testing a tool for assessing the risk of bias 
for nonrandomized studies showed moderate reliabil-
ity and promising validity. J Clin Epidemiol, 2013, 
66: 408-414. 
 https://doi.org/https://doi.org/10.1016/j.jcline-
pi.2012.09.016 
[26] Allen, Unwin. Surveys In Social Research - David 
De Vaus - Sixth Edition. Google B, 2014.
 https://books.google.co.id/books?hl=id&lr=&id=rnx-
iAgAAQBAJ&oi=fnd&pg=PP1&dq=Survey+in+So-
cial+Research+5th+Edition,+Allen+and+Un-
win&ots=6dPIDdquLL&sig=fHfRzqu5fxAmP5IqX-
8wdaewdELs&redir_esc=y#v=onepage&q&f=false 
(accessed January 4, 2018).
[27] Hastuti, Sri. Perilaku Etis Mahasiswa dan Dosen 
Ditinjau Dari Faktor Individual Gender dan Locus 
ff Control (Studi Empiris Pada Fakultas Ekonomi 
Universitas X di Jatim). J Ris Ekon Bisnis, 2012, 7: 
58–73. 
 https://doi.org/10.1234/JREBIS.V7I1.66 
[28] Fakih M. Analisis gender &amp; transformasi sosial. 
Pustaka Pelajar, 1996.
[29] Siagian S. Manajemen sumber daya manusia, 2014.
[30] Notoatmodjo S. Promosi kesehatan dan ilmu per-
ilaku, 2007.
[31] Helliyanti P. Berhubungan Dengan Perilaku Tidak 
Aman di Dept. Utility and Operation PT Indofood 
Sukses Makmur Tbk Divisi Bogasari Flour Mills ta-
hun 2009. Skripsi Depok FKM UI, 2009.
[32] Sari L, Asyik B, Miswar D. Karakteristik Sosial 
Ekonomi Kepala Keluarga Yang Bertempat Tinggal 
DI Kelurahan Kaliawi. JPG, Jurnal Penelit Geogr 
2014.
[33] Hasibuan A. Urgensi Pendidikan Pemakai Dalam Up-
aya Peningkatan Kualitas Layanan di Perpustakaan. 
Dalam J Iqra, 2008.
[34] Ridley R. The relationship between nurse education 
level and patient safety: An integrative review. J Nurs 
Educ, 2008.
[35] Reynaldo A, Darmastuti I. Analisis Kualitas Sistem 
Informasimanajemen Dan Lingkungan Kerjaterhadap 
Kinerja Karyawan Asuransijiwa Bumiputera 1912 
Cabang Pandanaransemarang 2015.
[36] Aslam A, Riani AL, Widodo GP. Pengaruh Perilaku 
Kerja, Lingkungan Kerja, Dan Interaksi Sosial Terh-
adap Kepuasan Kerja. J Manag Pharm Pract. 2013, 3: 
167–74. 
 https://doi.org/10.22146/JMPF.189  
[37] Geller E. The psychology of safety handbook, 2016.
[38] Green L, Kreuter M, Deeds S, Partridge K. Health 
education planning: a diagnostic approach, 1980.
[39] Cahyani D. Faktor-Faktor yang Berhubungan dengan 
Perilaku Tidak Aman pada Pekerja Pabrik Billet Baja 
PT Krakatau Stell, Cilegon, Jawa Barat Tahun 2004. 
Skripsi Depok FKM UI, 2004.
[40] Ismanto, Che Hassan H. Factors Affecting Radiog-
raphers’ Compliance with Radiation Protection on 
All Areas of Hospital Settings Worldwide - A Me-
ta-Analysis. IJIRST –International J Innov Res Sci 
Technol. 2016, 3: 433–8.
[41] Maslow A. Motivation and personality (; revised 
by R. frager, J. fadiman, C. McReynolds, &amp; R. 
cox). NY Harper Row 1987.
[42] Ishak A, Hendri T. Manajemen Motivasi. Book 2003. 
https://www.bukupedia.com/id/book/id-38-25518/
pengembangan-diri-motivasi/manajemen-motivasi.
html (accessed January 3, 2018).
[43] Munandar A. Psikologi Industri dan Organisasi. Teori 
Motivasi dan Aplikasinya, 2001.
[44] Roughton J, Mercurio J. Developing an effective 
safety culture: A leadership approach, 2002.
[45] Prabowo OS. Analisis Pengaruh Human Relation, 
Kondisi Fisik Lingkungan Kerja, Dan Leadership 
Terhadap Etos Kerja Karyawantor Pendapatan Daer-
ah DI Pati, 2009.
[46] Suma’mur P. Higiene Perusahaan Kesehatan dan Ke-
selamatan Kerja, 1996.
[47] Hellings J, Schrooten W, Klazinga N, Vleugels A. 
Challenging patient safety culture: survey results. Int 
J Health Care Qual Assur. 2007, 20: 620–32. 
 https://doi.org/10.1108/09526860710822752 
DOI: https://doi.org/10.30564/jhp.v1i2.1505
